Introduction
Myelodysplastic syndrome (MDS) and brucellosis are both causes for pancytopenia and fever of unknown origin (FUO) [1, 2] . The FUO was originally defined in 1961 by Petersdorf and Beeson [3] as recurrent fever of 1 38.3 ° C lasting 3 weeks or more, and unexplained after detailed clinical investigations for at least 1 week. The causes for FUO are various and mainly classified as infectious, malignant, noninfectious inflammatory disease, and unknown cause [1, 4] . On the other hand, pancytopenia indicates itself through the dramatic decrease in the amount of white blood cells, hemoglobin and platelets in the same patient. It is generally caused by bone marrow diseases, hypersplenism, chemotherapeutic agents as well as infection. To our knowledge, brucellosis associated with MDS is extremely rare. We herein report an unusual case of it. Detailed physical examination and extensive investigations for FUO were performed. Physical examination revealed that she was quite exhausted, with pallor of the skin and a high-grade fever (40.5 ° C). Her blood pressure was 112/64 mm Hg and the pulse rate was 65 beats/min. The laboratory examination results were as follows: complete blood count with white blood cells 2.0 ! 10 9 /l (50.5% lymphocytes, 15.8% monocytes, 33.7% neutrophils), hemoglobin 70 g/l, platelets 34 ! 10 9 /l; C-reactive protein 94.20 mg/l; erythrocyte sedimentation rate 101 mm/h; total protein 57.1 g/l; albumin 29.7 g/l; international normalized ratio 1.16; fibrinogen 5.1 g/l; partial thromboplastin time 44.2 s; prothrombin time 13.3 s. The liver and the renal function tests were normal. Antinuclear antibodies were within the normal range. Serological tests were negative for hepatitis B and C virus, Epstein-Barr virus, Coxsackie, echovirus, HIV, cytomegalovirus, Mycoplasma and Salmonella . In the local community hospital, the examination of pulmonary computed tomography (CT) revealed bronchitis with infection whereas blood cultures were negative in both the local and our hospital. In order to further investigate the cause of FUO and to exclude a neoplasm, fluorine-18 fluorodeoxyglucose positron emission tomography/CT was performed, the images of which suggested hypermetobolism in the spine, sternum and pelvis. Bone marrow examination revealed slight myelofibrosis with hypercellularity, and MDS was not excluded due to a slight increase in blasts. Although the antibiotic agents and transfusion were performed, the fever and pancytopenia were still out of control, with deteriorating condition.
On day 15 after admission, the rose bengal plate agglutination test was positive, and the standard tube agglutination test for Brucella was positive at a titer of 1/160. The patient lived in a rural area and had a history of direct contact with her pet dog, which was a potential source of infection. Thus, brucellosis was diagnosed and then the patient was treated with oral rifampin 300 mg twice a day plus oral doxycycline 100 mg twice a day. Three weeks later, there was a slight clinical improvement. Due to the progressive pancytopenia (white blood cells 2.0 ! 10 9 /l, hemoglobin 53 g/l, platelets 8 ! 10 9 /l) and the persistence of high-grade fever, weight loss and paleness, a hematological malignancy was strongly suspected. Therefore, another bone marrow aspiration and biopsy were performed. A moderate myelofibrosis bone marrow coexisting with hypercellularity was noted, and an increase in the proportion of blasts (8.5%) with morphological abnormalities which suggested MDS with a subtype of refractory anemia with excess of blasts I (RAEB-I), according to the World Health Organization classification for MDS, was found [5] . Thus, MDS RAEB-I was diagnosed. Then she was transferred to a local hospital for further evaluation and management, and unfortunately she died due to persistent pancytopenia and high-grade fever.
Discussion
In our report, repeated blood and bone marrow cultures were negative, which did not support an infection. However, brucellosis was established when the rose bengal plate agglutination and standard tube agglutination tests were positive, which suggested the diagnosis of brucellosis. On the other hand, the progressive hematological abnormality and the deteriorating condition of the patient indicated a hematological disorder, especially a hematological neoplasm. MDS was confirmed by the bone marrow examination. Although the initial diagnostic workup for FUO and pancytopenia was negative, brucellosis with MDS should not be excluded from the differential diagnosis list.
Brucellosis is a worldwide zoonosis, and the major sources of infection are contagious animals and the contaminated products made from them. Moreover, brucellosis is a systemic disease in which several different organ systems may be involved. In contrast, MDS is a clonal disorder of bone marrow stem cells with ineffective hematopoiesis, which may progress and transform to acute myeloid leukemia. Primary MDS usually has no clear-cut cause, while secondary MDS commonly occurs after exposure to toxic agents, radiation or both [6] .
MDS undergoes a variety of changes in the hematological parameters with brucellosis, such as anemia, leukopenia, pancytopenia and myelofibrosis. Although most MDS patients are prone to develop progressive pancytopenia, it is rarely observed in brucellosis [7, 8] . The mechanism of pancytopenia in brucellosis has not been clearly established. A variety of possible causes have been published, including hemophagocytosis, hypersplenism, bone marrow granuloma lesion formation, immune destruction, bone marrow hypoplasia and myelofibrosis [8] .
The present report describes an exceptional case of coexistence of brucellosis and MDS with a subtype of RAEB-I. Brucellosis in association with hematological malignancies, such as acute myeloid leukemia and acute lymphoblastic leukemia, has been reported [9] . To our knowledge, brucellosis associated with MDS is rarely reported. The relationship between brucellosis and hematological malignancies remains unknown. A hematological neoplasm may be part of the blood picture changes seen in brucellosis.
Conclusions
The present study highlights the rarity of brucellosis with MDS. Because clinical manifestations of brucellosis are not specific, practitioners in nonendemic areas may not be familiar. In addition, brucellosis in association with MDS is extremely rare. These may result in diagnostic delay. Therefore, we recommend that brucellosis with MDS be considered in patients with pancytopenia and FUO, especially in endemic areas.
